


























































电解液在氩气气氛手套箱中（H2O < 1 ppm，
O2< 1 ppm）进行配制，以商用电解液(1 mol·L-1
LiPF6-EC:EMC(3:7，w/w，东莞杉杉电池材料有限公
司，电池级）)为基准电解液，往其中分别加入 1%













































在手套箱中进行拆卸， 之后用 EMC溶剂冲洗 3
次， 并浸泡在新鲜的 EMC溶剂中 12h后晾干待
用.
1.5 理论计算




























































图 4-(A)和 4-(B)分别是四组电池在 25oC下
放充电和25oC下放电-30oC下充电的曲线，所有















图 5是首周以 0.1C在常温下完成 1周循环
Molecule EC EMC DTD 1,3-PS ES
LUMO/eV -0.60 -0.26 -0.81 -0.67 -1.25
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后，在不同温度下进行 0.1C放电(石墨嵌锂)的电










（图 5-(C)）， 所表现出的差异最大， 此时 Ref组、
DTD组 、1,3-PS组和 ES组的容量分别为 100、
186、33和 108mAh·g-1对应的相对常温容量保持
































Fig.6 Thecapacityretention graphsofthe AG/Libatteries



























照片.从图中可以看出 ， 相对于 Ref组 （图 9-
533· ·

























































A. Ref； B. Ref+1% DTD； C. Ref+1%1,3-PS； D.
Ref+1%ES
Fig.9 SEMimagesofgraphiteelectrodesafterthefirstcycle:
A. Ref; B. Ref+1% DTD; C. Ref+1%1,3-PS; D.
Ref+1%ES
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Effects of Sulfur-Containing Additive on
Low Temperature Performance of Graphite Anode
WUZe-li,ZHENGYe-zhen,ZHANGZhong-ru,YANGYong*
(State Key Lab for Physical Chemistry of Solid Surfaces, College of Chemistry and Chemical Engineering,
Xiamen University, Xiamen361005,Fujian China)
Abstract: The low temperature performance of lithium ion battery mainly depends on the graphite anode, and one of the re-





pact on the low temperature properties. The apparent enhancement was achieved with DTD because of the film formed with a
smaller resistance. In contrast, the reduced performance was observed with 1,3-PS due to its non-conductive film formed at low
temperatures,whilenoobviouseffectwithES.Thedatainelectrochemicalimpedancespectroscopy(EIS)andX-rayphotoelectron
spectroscopy(XPS)indicatedthatthesethreekindsofadditivesinfluenceddifferentlythelowtemperatureperformancesoflithium
ionbatteryduemainlytotheirsignificantlydifferentimpedancesresultedfromthefilmsformedattheinterfacesofelectrodes.
Key words:lithiumionbattery;artificialgraphite;sulfur-containingadditive;lowtemperatureperformance
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